Patient demographic data (i.e., age, gender, and geographic region) as well as prescription drug information were obtained from administrative databases. Practices from participating HMOs were randomly selected, and all patients associated with a selected HMO were included in the study sample. Eligible patients had to be aged 65 years or older in January 2000 and continuously enrolled (no interruptions for periods of ≥45 days) in the HMO for the entire 18-month study period.
VA administrative data were obtained from the Decision Support System (DSS) Outpatient Pharmacy database maintained by the VA Health Economics Resource Center at the VA Medical Center in Palo Alto, CA, and the Outpatient Care File (OPC) databases maintained by the VA Automation Center in Austin, TX. The DSS pharmacy files contain patient-level information on all outpatient prescriptions filled in an outpatient VA pharmacy. The OPC files are part of a set of linked databases that provide patientlevel information on all outpatient encounters from VA facilities and have been used extensively in health services research.
VA administrative files were used to identify outpatients aged 65 years and older from 10 geographical regions (N = 154,252) analogous to the locations used to collect data for the private sector HMO cohort. All VA patients within each location were included in the sample. Eligible patients had to be aged 65 years or older in April 2002 and were assumed to be alive and continuously enrolled during the 18-month period (April 2002 through September 2003) if they received care from the VA during the following year (N = 123,633). A later time frame for VA patients was utilized because VA pharmacy data was not available for the time periods used to collect the HMO data (January 2000 through June 2001).
Inappropriate medication use was identified utilizing the frequently used Zhan criteria, which lists 33 inappropriate drugs as potentially inappropriate regardless of dose, dosing frequency, or duration of use. 4 The Zhan criteria further divides these individual drugs into 3 major classifications: always avoid, rarely appropriate, and some indications.
Overall comparisons between the VA and the private sector were performed. Comparisons stratifying by gender and age were also conducted, as these stratifications were previously reported by Simon et al. and because we were using a predominantly male VA cohort. To test for differences between cohorts, chi-square tests for proportions were utilized. All analyses were conducted using SAS for Windows, Version 9.1 (SAS Institute; Cary, NC). The Institutional Review Board at University of Iowa Carver College of Medicine and Iowa City VA Medical Center approved the project.
■■ Results
A total of 123,633 VA patients aged 65 years and older were identified in 10 geographical regions analagous to the ones used by Simon et al.
3 Table 1 shows the age and gender distibutions for VA and private sector patients. Compared with the private sector, a greater proportion of VA patients were male (97% vs. 44%).
Lesser proportions of VA patients were in the youngest (65-69 years) and oldest (≥85 years) age categories, 20% versus 31% and 6% versus 8%, respectively. Table 2 shows the proportion of VA and HMO patients who received inappropriate medications in the always avoid (1.5% vs. 5.1%, P <0.001), rarely appropriate (7.6% vs. 13.4%, P <0.001), some indications (14.8% vs. 17.1%, P <0.001), or overall (21.3% vs. 28.8%, P <0.001) classifications for the Zhan criteria. For all categories, absolute and relative rates of use were lower in the VA cohort. Tables 3 and 4 report the rates of inappropriate medication use for the private sector HMO cohort and VA cohort, respectively, stratified by gender and age, for overall classifications and the 33 individual medications. Overall rates of inappropriate medication use were higher among females than males for both Figure 1 shows the absolute differences in overall rates between the private sector and VA cohorts for each medication. Among all patients, VA patients had equal or lower rates for 31 of the 33 individual drugs, the exceptions being diphenhydramine and dipyridamole, both of which are in the least severe classification (some indications). Table 5 lists the differences in rates stratified by gender and age categories. When stratified by gender, female VA patients had lower or equal rates of inappropriate utilization for 28 of the 33 individual drugs, while VA males had lower or equal rates for 27 of the individual drugs, none of which were in the always avoid classification for either males or females. Private sector females had the greatest absolute difference in higher utilization for propoxyphene (4.9%, P<.001)) and promethazine (2.3%, P<.001) relative to VA patients, while VA females had the greatest absolute difference in higher utilization for oxybutynin (3.3%, P<.001) and diphenhydramine (2.8 %, P <.001). Private sector males had the greatest absolute differences in higher utilization for propoxyphene (2.0%), indomethacin (1.6%), and promethazine (1.6%) relative to VA patients, while VA males had the greatest absolute differences in higher utilization for diphenhydramine (2.5%) and oxybutynin (1.1%) relative to private sector males.
When stratified by age, VA patients had lower or equal rates of inappropriate medication use for 29 to 32 of the 33 individual drugs for the various age categories (65-69, 70-74, 75-79, 80-84, and 85 years and older). VA patients had higher rates of utilization for diphenhydramine in each of the age categories. Other individual drugs for which VA patients had higher utilization in specific Promethazine represented the second greatest absolute difference in each of the age categories, varying from 1.9% to 2.4% among the various age categories. Rates for use within the 3 classifications (always avoid, rarely appropriate, and some indications) were lower for VA patients relative to private sector for each of the age categories.
■■ Discussion
In the largest comparison to date of inappropriate drug use in VA and private sector elderly patients, we found a consistently lower rate of inappropriate drug use in elderly veterans overall and when stratified by gender and age. The drugs with the highest overall rates of use in the VA sample included diphenhydramine (3.3%), propoxyphene (3.0%), amitriptyline (2.4%), hydroxyzine (2.4%), and diazepam (1.7%). The overall rate of 21.3% is consistent with prior studies [3] [4] [5] [6] [7] 15 but remains high. An important finding is that the difference in rates between the private sector HMO and VA cohorts in the always avoid (5.1% vs. 1.5%) and rarely appropriate (13.4% vs. 7.6%) classifications were significantly lower in the VA health system. Further, in none of the subpopulation comparisons of the individual agents were VA rates higher than the private sector for any agents in the always avoid classification. The use of the always avoid medications in the elderly can rarely, if ever, be justified. These potentially clinically meaningful differences demonstrate that, through an integrated approach to the delivery of health care, systematic differences in care can be achieved. This cohort study does not prove a causeand-effect relationship. It does, however, demonstrate a meaningful relationship and suggests a higher quality of medication prescribing, as measured by this one metric of medication appropriateness, in the elderly in the VA health system. It also suggests that up to 21% of VA patients are still taking medications they should avoid.
There are several factors that may explain the lower rate of inappropriate drug use in the elderly in the VA health system. First, the primary reason for this observed difference is that the VA could have a lot to do with the limited national drug formulary that restricts access to many of these medications. In fact, 12 of the 33 medications in the Zhan-criteria list are not available through the VA unless a specific formulary exemption is requested by the provider and granted by the clinical pharmacist and/or chief of staff. Specifically, 6 of the 11 always avoid, 4 of the 8 rarely appropriate, and 2 of the 14 some indications medications are not available on the VA formulary. Another reason for the apparent lower rate of use of Zhan-criteria drugs is the use of an integrated computerized patient record system (CPRS) that includes automatic order checks for high-risk drugs in the elderly and drugdrug interactions. Finally, VA interventions and initiatives to improve quality of care, such as the use of clinical pharmacists and comprehensive medication reconciliation, may also decrease use of potentially inappropriate medications. Use of similar interventions by the private sector HMO was not discussed by Simon et al.; hence, comparison on these factors is not possible.
Some of the overall difference in rates can be explained by a larger percentage of women in the private sector cohort (56.5% vs. 2.7%). However, the magnitude of the difference between the VA and private sector stratified by gender is similar. The higher rate of inappropriate drug use in women has been previously reported by Goulding in a national sample with an odds ratio of 1.96. This difference has been explained by higher use of central nervous system and pain medications in women, 16, 17 and is supported by our findings.
Limitations
There are several limitations that should be considered in interpreting our results. As noted above, the drug formulary status of the 33 Zhan-criteria drugs was not known for the Medicare HMO patients. Second, we did not have access to the administrative claims in the private sector data. Therefore, direct statistical comparisons were not possible for all potential subgroup analyses, such as geographic variation and mean number of total (Zhan and non-Zhan) medications received during the study time period.
Third, the VA pharmacy data warehouse only captures medications dispensed by the VA health system. At the time the pharmacy data were collected, non-VA medications were not systematically entered into the VA pharmacy database. This includes over-the-counter (OTC) medications that patients purchase on their own as well as prescription medications purchased at non-VA pharmacies. 18 The VA data may underestimate the actual use of these medications if patients receive them from non-VA providers, but they do capture OTC medications when dispensed by VA pharmacies. While a recent small survey found that a majority (78%) of VA patients received their medications exclusively from the VA, the study found that 18% received medications from the VA and their private sector HMO. 19 Therefore, it is quite likely the private sector cohort included a substantial number of VA patients, while the VA cohort included a substantial number of HMO patients. The net effect on our findings is unknown.
Another limitation is the absence of information about the indications for use of medications that may be considered appropriate in some circumstances. 20 However, a prior study based on a nationwide elderly VA cohort found that even when adjusting for diagnoses, dose, and duration, the absolute rate of inappropriate drug use was reduced 10%, from 33% to 23%. 21 More specifically, the study found adjusted rates of rarely appropriate and some 22 leading to a higher CDS than the private sector, which may bias our results in favor of the private sector.
Although our findings do add to the list of studies examining the use of potentially inappropriate drugs prescribed to patients, 23 it goes beyond these studies to compare different systems of health care. The VA integrated health care system has been cited as a model for high-quality care in the United States, 24 and the presence of a paperless medical record, physician order entry, automatic alerts, drug checks, a restricted national formulary, and a culture of quality all may work in synergy to improve prescribing and drug use in elderly veterans. Unfortunately, the rates of use of these medications are still relatively high, and initiatives should focus on eliminating many of these drugs from the VA formulary, further restricting their use, and, most importantly, recommending safer alternatives.
■■ Conclusion
When cohorts of VA health system and private sector Medicare HMO patients were compared, the VA patients were less likely to receive potentially inappropriate medications as defined by the Zhan criteria. These findings add to the body of literature that suggests that while the VA health system may deliver a higher quality of measurable outpatient care than private sector delivery systems, as much as 21% of VA health system patients may be receiving potentially inappropriate medications. These results also suggest the potential effectiveness of a restricted formulary in reducing utilization of potentially inappropriate medications. Yet to be measured is the contribution of computerized order entry, integrated electronic medical records, and centralized formularies in less prescribing of potentially inappropriate medications.
